Neuroprotective and Anti-inflammatory Effects of a Dodecamer Peptide Harboring Ninjurin 1 Cell Adhesion Motif in the Postischemic Brain.
It has been reported that the innate immune response plays important roles in brain ischemia and that the infiltration of blood-derived immune cells is a key initiator of this response. Nerve injury-induced protein 1 (Ninjurin 1, Ninj1) is a cell adhesion molecule responsible for cell-to-cell interactions between immune cells and endothelial cells. In the present study, we investigated the proinflammatory and neuroprotective effects of Ninj1 and a dodecamer peptide harboring Ninj1 N-terminal adhesion motif (N-NAM, Pro26~Asn37) in a rat middle cerebral artery occlusion (MCAO) model of stroke. Ninj1 was predominantly induced in neutrophils and endothelial cells in the ischemic hemispheres around 12 h to 1 day post-MCAO, which coincided with a massive neutrophil influx. We demonstrated that intranasal administration of Ninj1 small interfering RNA (siRNA) or N-NAM significantly blocked neutrophil infiltration in postischemic brains. In addition, intranasal administration of Ninj1 siRNA or N-NAM reduced the mean infarct volume to 46.5 ± 9.2 or 30.6 ± 11.7% of that of the PBS-treated MCAO controls, respectively, which was accompanied by significant amelioration of neurological and motor deficits. We showed that N-NAM or Ninj1 siRNA effectively blocked the adhesion and transendothelial migration of TNF-α-stimulated human myelocytic leukemia cells to human umbilical vein endothelial cells and similarly suppressed adhesion and migration of monocytes. Activations of phosphoinositide 3-kinase and Ras-related C3 botulinum toxin substrate 1 are involved in these Ninj1-mediated processes and can be inhibited by N-NAM or Ninj1 siRNA. These results indicate that Ninj1 plays an important role in neutrophil infiltration in the postischemic brain and N-NAM confers robust neuroprotective and anti-inflammatory effects by inhibiting Ninj1-mediated infiltration of neutrophils.